Differentiation of fetal rat somatotropes in vitro: effects of cortisol, 3,5,3'-triiodothyronine, and glucagon, a light microscopic and radioimmunological study.
Cortisol stimulates somatotrope differentiation in vitro. T3 and/or glucagon may also be involved. Fetal rat pituitary primordia were explanted at 14 days gestation and cultured for 7 days in medium supplemented with cortisol (50-500 nM), and either T3 (0.67 nM) or glucagon (0.5 nM). Also, to determine the time of first appearance of the somatotropes, explants were cultured 4, 5, or 6 days with cortisol alone. Immunoreactive somatotropes were detected by immunohistochemistry, and their size and number were estimated for each medium. GH was measured by RIA in explants and media. Immunoreactive somatotropes first appear at 18-19 days gestation. Their size and number depend on cortisol concentration: no cells at 50 nM, a few small ones at 100 nM, and many large ones at 250-500 nM. This progression was reflected by RIA of GH in explants and media, although small quantities were detected with 50 nM. The effect of T3 was only visible with a low dose of cortisol. With 100 nM cortisol, it increased the size and number of cells. Differentiation was also triggered with 50 nM cortisol plus T3. RIA detected significantly higher GH content and secretion after T3 stimulation. The decreases in number, size, and GH secretion and content elicited by glucagon were not significant, probably due to the high variability. Both techniques used provide similar information on somatotrope differentiation: stimulation by cortisol alone, or alternatively by a synergistic action between cortisol and T3.